This paper assesses empirically the importance of size discrimination and disaggregate data for deciding where to locate a start-up concern. We compare three econometric specifications using Catalan data: a multinomial logit with 4 and 41 alternatives (provinces and comarques, respectively) in which firm size is the main covariate; a conditional logit with 4 and 41 alternatives including attributes of the sites as well as size-site interactions; and a Poisson model on the comarques and the full spatial choice set (942 municipalities) with site-specific variables. Our results suggest that if these two issues are ignored, conclusions may be misleading. We provide evidence that large and small firms behave differently and conclude that Catalan firms tend to choose between comarques rather than between municipalities. Moreover, labour-intensive firms seem more likely to be located in the city of Barcelona.
Introduction
The choice of site for setting up an establishment hinges on many factors. In particular, the literature on industrial location has focused on the economies of the territory. Aspects related to population (e.g. sectorial employment and density), human capital (e.g. qualification) and incumbents (e.g. sectorial specialization and industrial diversity) have been widely used in empirical studies. However, the size of the newcomer has received comparatively little attention (Carlton 1979 (Carlton , 1983 . Large firms base their decisions on rather different criteria from small and medium-sized firms. For large firms, the choice process seems to be built on objective arguments (e.g. external consultants), which in some way reflect the pros and cons of the potential sites. For small and medium-sized firms, the arguments tend to be more subjective. In fact, they are usually linked to some personal characteristic of the entrepreneur -geographical origin, previous experience in the sector or financial status, for example 1 .
Broadly speaking, the sites are hinterlands defined by local markets. In practice, however, this definition is of little use. Researchers tend to resort to administrative units such as states, regions, provinces, counties and the like. This may cause a certain inconsistency with the theoretical framework but it is very convenient for at least two reasons. First, this is the format in which official statistics are available. Second, the time needed to calculate the likelihood functions increases exponentially as the number of choices increases. From this point of view, data aggregation helps to sort out certain econometric problems. However, the "fallacy of composition" observed by McFadden (1974: 134) means that the estimation may have some drawbacks.
This paper aims to test empirically how relevant these issues are for analysing industrial location. We have based our discussion on the results from data on start-up establishments in Catalonia 2 (see Table I ). The probability of being located in a particular site is initially addressed in a multinomial logit specification. The main difference between this study and previous studies is that the size of the new establishment is included as an explanatory variable. Choices are given by the Catalan provinces (Barcelona, Girona, Lleida and Tarragona) and the 41 comarques 3 . In a second stage we have estimated a conditional logit model in which the covariates are attributes of the choices as well as interaction terms between size variables and dummies for the choices 4 . Both provinces and comarques are employed as alternative sets of choices. In our view, with this strategy we can examine the robustness of the size coefficient obtained in the first stage because the multinomial logit model precludes the use of site variables. Finally, we have used a Poisson model for the comarques and the 942 municipalities of the sample. This eases the computational burden that implies such a huge number of choices in the conditional logit model. Here the explanatory variables are exclusively attributes of the sites. This approach was recently proposed by Guimarães et al. 2003) .
However, this is not purely a technical exercise. There are important economicpolicy concerns behind these two issues. For example, how effective are the incentives provided to large firms in guiding their location decisions? Would it not be better to provide these incentives primarily to small concerns? Should small (large) firms be the principal target of local (regional) governments? Would it not be better to unite the efforts of the local and regional authorities to cope with entrepreneurship in a broad sense, regardless of the size of the firm?
The paper is organised as follows. In the next section, we briefly review the empirical literature on the location decision. We then discuss the role of size (section 3) and provide insights into the aggregation problem (section 4). In section 5 we present the results of statistical and econometric tests on the Catalonian municipalities, comarques and provinces. In the final section we summarise our main conclusions.
[Insert Table I about here]
The determinants of industrial location: an overview
The conditional logit model proposed originally by McFadden (1974) is the most popular specification in industrial location literature. Stemming from a profit maximisation program, the probability that an establishment is located in a particular site is derived as a function of the choice characteristics and a stochastic component.
Under mild asymptotic conditions this econometric model provides efficient normally distributed estimators (McFadden 1984) . The disadvantage of this approach is the strong assumption contained in the "independence of irrelevant alternatives" axiom.
However, this does not seem to be a major concern in many location studies 5 . Given the aim of this paper, we do not address this issue and assume that the necessary and sufficient characterization of the multinomial logit model holds.
Early applications for the US can be found in Carlton (1979 , 1983 ) and Bartik (1985 . Carlton's seminal work reveals the link between location and size 6 , while
Bartik's paper deals with taxes and the role of trade unions. In Europe, recent studies include analyses of the communes of Brussels (Baudewyns 1999 ) and the Belgian region of Wallonie . In Baudewyns (1999) , urban transportation networks and agglomeration economies are statistically significant variables; in Baudewyns et al. (2000) , transport infrastructures, agglomeration economies and wage levels are. Related studies have focused on the particular case of Foreign Direct
Investments. These include Coughlin et al. (1991) , Friedman et al. (1992) and Woodward (1992) in the USA; and in Portugal 7 .
This paper adds to this literature by analysing the determinants of industrial location in Catalonia. Consequently, the explanatory variables in our models are not so different from those cited above -except, of course, for data sources and availability constraints.
The main differences between this study and previous ones is the emphasis on the size of the new establishment and the discussion regarding the implications of data aggregation. The following sections deal with both issues in greater detail.
Size matters
Let us assume that the location of a new industrial establishment is guided by the maximisation of the expected profits. Under this decision rule the firm will thoroughly analyse the costs and revenues of all the potential alternatives. That is, for each site an assessment has to be made of the following non-exhaustive list of elements: labour (skills, wages, etc.); infrastructure (transport, communications, etc.) and output markets (prices, competition, etc) . Firms may even take into account urbanisation and agglomeration economies (Glaeser et al. 1992 , Henderson et al. 1995 . Other factors may be at stake here, but the previous section suggests that those directly related to the entrepreneur (e.g. residence) have implicitly been considered a minor determinant of the decision.
This position seems unwise in the light of certain stylised facts. Large concerns are usually owned by business corporations that probably gather many tips on potential locations. These are the kinds of firms that, for example, would make or buy technical reports on the elements listed above (markets, population, etc.). Besides, large firms intending to open a new establishment appear to hold casual information on many of the alternative sites. The majority of the small and medium firms, on the other hand, do not have access to these inputs and it is unlikely that they spend too much effort on obtaining them. As Figueiredo et al. (2002) pointed out, the opportunity cost of information is not the same for all firms. In fact, it is bigger for small firms than it is for large ones.
In addition, some empirical evidence supports this line of reasoning:
• A recent study by Meester (2000) in the Netherlands and Germany required firms to evaluate several possible sites for their investments. It turns out that the greater the distance from the firm's original town, the lower the value assigned to the site. Also, nearby territories were preferred regardless of their characteristics. Other characteristics of the sites, like distance to market and size of agglomerations, are important as well. Variables such as the availability of specific services and industrial environment were not particularly relevant.
• In Portugal, Figueiredo et al. (2002) used a yearly survey from the Ministry of Employment to reach parallel conclusions. Econometric tests showed that the Entrepreneurs' geographical origin is a statistically significant variable.
Moreover, the explanatory power of conventional factors of location (e.g. external economies and market accessibility) remained unaltered. However, the weight of the factors depended on whether the entrepreneurs were "movers" or "stayers".
• In Spain external economies are among the main determinants of industrial location (Callejón and Costa 1996) . According to Costa et al. (2000) the location decision for Spanish firms appears to be guided by different factors depending on the size of the firm. They conclude that large firms enjoy more discretion when it comes to deciding where to locate. Small concerns, on the other hand, are randomly spread over different sizes of towns.
All in all, there seem to be enough reasons to argue that size makes a difference when deciding where to locate new industrial establishments. Location theory has traditionally emphasised the role of territory, but other factors can be introduced into this neoclassical framework. Given that entrepreneurship is essentially a matter of an individual (or a small group of individuals such as a family), knowledge acquired by personal experiences could eventually become one of these factors. Alternatively, the decision to stay near home may be driven by a "myopic" attitude. In some cases the range of alternatives is so limited to familiar sites that locations outside the area in which the entrepreneur lives would not even be considered 8 .
This does not mean that searching costs will result in smaller establishments systematically choosing inappropriate locations. What at first sight seems a drawback is actually not a problem as long as the expected payoffs of the investments in information are an increasing function in the establishment size. Therefore, the best strategy for the entrepreneur may well be to exploit locally specific knowledge that entails lower startup costs for the nearby locations (Pred 1967) . Similarly, one should not conclude that large establishments are more likely to be optimally located. Expected profits always contain a random component and to discount unknown future events is doubtless subject to error.
Industrial mix
A natural extension of the previous discussion is that many small start-up concerns may stem from the experience and skills of former local employees (Johnson and Cathart 1979, Chapman and Walker 1991) . If this is the case, the know-how acquired while being employed in other firms of the region becomes a key determining factor.
Thus, one would expect that the activities of new start-ups tend to follow those which are common among the incumbents. By the same token, this behaviour might not show up in large footloose firms. Large concerns are unlikely to follow such a pattern of correlation because of the complexity of their decision process. External economies, for example, can influence the final decision but so can better conditions in taxes and land prices.
Consequently, the sectorial distribution of the entrants should vary along the range of sizes. In particular, these theoretical arguments suggest that small start-up establishments will tend to reproduce the existing local industrial mix. This would imply that statistically their sectorial distribution (i.e. the proportion of entrants in each sector) should not differ from the existing one. The opposite would apply to large establishments. A simple test on the equality of proportions can ascertain whether this hypothesis is valid. Results for the Catalan municipalities are presented in section 5.
The aggregation of individual sites
Most of the work in this field uses broad territorial units for defining the spatial choice set (and, to a certain extent, this paper is no exception). There are several important reasons for this: the poor quality of the data at the local level, the absence of official statistics for non-administratively defined units and/or computational constraints imposed by the econometric techniques. Nevertheless, by employing aggregate data we risk losing some useful information. Aggregation is indeed a good solution provided it does not disguise the territorial heterogeneity (Bartik 1985) .
However, the size of some geographical areas is likely to produce a problem of representativeness. In some cases one may even end up with the puzzling result that heterogeneity is bigger within sites than between sites. To illustrate how important this point is, let us consider choice sets like the American states or the German Länders. It is doubtful that an American or German agent intending to launch a new business (especially a small or medium-sized one) sees "California" or "Baden-Württemberg" as a potential site. Conclusions drawn from statistical analyses are therefore subject to these caveats. Strictly speaking, a valid territorial unit would be a hinterland defined by the local input/output markets. This may be constructed, for example, on the basis of the labour markets and with the help of data on commuting (travel-to-work areas). This is how it is done, for example, by the British Department of Employment (Coombes et al. 1986 ).
However, this strategy is not free from criticism either. We can think of at least two disadvantages: i) the dynamic nature of these phenomena would produce constant variations in the boundaries of the unit; ii) from the practical point of view, such official statistics are not available in many countries (e.g. Spain).
In this paper the individual sites are defined at the municipality level. This is far from optimal, although these units should not be very different from those based on local markets 9 . In any case, results are obviously subject to the above pros and cons.
Interestingly, our data sources enable us to also work with aggregate data. Besides municipalities in Catalonia there are two broader administrative units: the comarques (grouping municipalities) and the provinces (grouping comarques and/or municipalities). This provides an excellent framework for testing the potential effects of aggregation empirically. [Insert Table II about here]
An application to Catalan municipalities

Descriptive analysis
Newcomers were mostly small and medium concerns: 81.7% of these had fewer than 10 employees and only 0.4% had more than a hundred. In fact, they were usually smaller than the existing producers (see the final column in Table II ). The average size of the establishments started up from 1987 to 1996 was around 40% of that of the firms in the 1986 cohort. This is a common pattern in the industrial dynamics literature (Geroski 1995) . The results largely agree with those of previous studies in Spain (see e.g. Callejón and Segarra 1998).
A cross-tabulation with the population of the municipality shows that there is a certain positive relationship between the size of the firm and the size of the municipality (Table II) , i.e. large (small) firms tend to locate in large (small) sites. This can be seen as an indirect evidence of agglomeration economies. However, statistical tests of the equality of means suggest that the interdependence is mostly valid for the smaller cases.
Small (rural) sites are more likely to receive small concerns regardless of their industrial activity 11 .
But is there any empirical evidence in Catalonia of the industrial mix hypothesis discussed in section 3.1? In other words, are there any differences in the sectorial distribution of the entrants depending on their size? A positive answer would be given by a temporal regularity in the figures of small concerns and a rather random behaviour in large (footloose) firms. We used simple parametric tests of the equality of proportions in the sectorial distribution of the employment and compared the means of the 1986 cohort and the entrants in 1987, 1988 and 1989 . Entrants are grouped according to size. Sample sizes and the Central Limit Theorem enabled us to assume normality in the distribution. Results are given in Table III .
[Insert Table III about However, our results may be distorted by the use of aggregate data. Further research is clearly needed to discern the importance of this caveat.
Econometric models
Let us consider a firm aiming to open a new industrial establishment in Catalonia.
ij , where i = 1,..., 17719 and j = 1,... ,J. Notice that J = 4, 41 or 721 (942) depending on the degree of aggregation we are dealing with: provinces, comarques or municipalities, respectively.
As usual, the expected benefit is a random variable made up of a deterministic component that takes the form of a linear combination of variables ( )
Assuming that the firm i follows a maximaxing principle, the choice of site j would be given by the following rule of thumb:
Let Y i be a random variable that indicates the choice effectively made. Thus, the probability that a firm i locates at site j is ( ) ( ) 
As we know, this result is due to McFadden (1974) . In principle, the explanatory variables include aspects specific to both the establishment and the site. In mathematical
. This is a purely artificial distinction that helps to describe (1) 
The model is not essentially different from (1) except for the fact that Z ij = X ij .
Aggregate data has also been used in many studies, although the reasons argued here are more related to the lack of detailed information at the local level. However, the use of such data relies ultimately on the assumption that the sites are homogeneous. If this assumption does not hold, heterogeneity within the individual spatial choice areas may produce biases in the estimates -see McFadden (1978) and Bartik (1985) . Moreover, the large number of observations makes computation cumbersome. is equivalent to the multinomial response model in (3) . However, we must stress that the nature of the dependent variable is different from the categorical variable in (2) and the binary variable in (3). Here we are employing a count-dependent variable that does not arise directly from the firm's maximisation-based election process described above.
Rather, it is the actual outcome of this process. This caveat aside, from an empirical point of view this a simple and attractive procedure for evaluating the effects of aggregation.
Covariates, estimation and results
As pointed out above, the multinomial logit specification in (2) is appropriate for individual-specific covariates. Unfortunately, our data set does not contain information on the residence of the entrepreneur. This constraint means that it is impossible to directly test its relationship with the location patterns of small firms but we can discuss the extent to which the firm location patterns vary with firm size. We use two variables as proxies for size: the number of employees (NE) and total investment (INV, 1986 pts.) .
Dummies for the Spanish CNAE-74 industrial classification were also introduced as explanatory variables.
[Insert Table IV about here]
Results from the estimation of the multinomial logit model for provinces (Table IV) show that size clearly matters, which means here that the amount of investment made by the entrant is statistically significant. The probability that provinces other than Barcelona are chosen depends positively on the investment size of the establishment.
Also, dummy variables used to distinguish between sizes of establishments show that the smaller concerns (under 10 workers) are more likely to be located outside Barcelona. This is not apparent for the large establishments. Sectorial dummy variables were also significant. However, these conclusions are not fully robust if we consider other levels of aggregation. On the one hand, estimates using comarques as the choice set largely agree with those for the provinces. That is, most cases look like the Baix Camp: size matters and is statistically significant for the small establishments (for the sake of simplicity, Table IV only includes some selected comarques). On the other hand, Table IV shows that there are some comarques in which the results are contradictory. The significance of the size dummies varies in each case: all are significant in the Baix Llobregat, only the small and large establishments are\ significant in the Gironès, only the medium and large establishments are significant in the Vallès Occidental, and none of them are significant in the Solsonès. These differences may be due, among other reasons, to the (non-controlled) diversity of the industrial mix in the 41 comarques of Catalonia.
However, an important result remains unaltered in all sites: the amount of investment is a statistically significant variable. The odds that a new establishment is located outside Barcelona increases with the size of the investment.
The conditional logit specification (3) does allow for differences between sites, a potential misspecification error of the multinomial logit model presented above. As attributes of the sites we have used urbanisation economies (URB = total number of workers per km 2 , 1986), urbanisation dis-economies (DIS = URB 2 ) and density of population per km 2 (DEN). Urbanisation economies are cost advantages reached by the concentration of similar activities in a site, while urbanisation dis-economies are cost disadvantages caused by an excessive concentration of firms and population in a site (pollution, input prices, etc.). Density can indirectly measure the size of the markets.
We have also included interactions between the characteristics of the individuals (NE, INV) and dummies representing the choices. This enables us to explore the impact of the individual-site dimension on the probability of choosing a particular site, conditioned to the appropriate sufficient statistic.
[Insert Table V about here]
The results displayed in Table V Labour-intensive firms seem more likely to be located in the city of Barcelona whereas capital-intensive firms seem more likely to do it outside Barcelona. Notice also that in the multinomial logit (see Table IV ) dis-aggregation produced heterogeneous outcomes for the comarques. Once the site heterogeneity is controlled, results are much more consistent.
The characteristics of the site are also statistically significant and this suggests that results from the multinomial logit model are somehow flawed. The coefficients of urbanisation and dis-urbanisation economies as well as that of the density have the expected signs in both specifications -i.e. provinces and comarques. However, if we compare the values of the two choice sets, we are tempted to conclude that the aggregation causes an overestimation of the site effects. In any case, the concentration of the economic activity attracts new firms up to a point at which it impairs their costs.
Moreover, crowded areas are not appealing locations for Catalan industrial firms. A byproduct of this is that the preferred environment of households and industrial establishments is not necessarily the same.
[Insert Table VI about here] Table VI shows results of the Poisson specification (4) based on the Case 1 model of Guimarães et al. (2003) . This means that the dependent variable is the number of establishments that have chosen a particular site and the explanatory variables are site- The data set includes the municipalities that received no new entrants during the period of analysis. The dependent variable for these municipalities was zero 14 . Generally speaking, the results for comarques and municipalities were similar. However, some differences are worth noting.
Urbanisation economies have a positive effect on the location decision and, as expected, urbanisation dis-economies and population density act in the opposite way.
These results broadly agree with those from the conditional logit. However, notice that the impact of these variables in the Poisson model is more powerful at the comarques'
level. This can be interpreted in the sense that new firms are prone to locate near the incumbents (i.e. in the same comarca), albeit at a distance far enough to avoid the diseconomies of urbanisation (i.e. not in the same municipality). On the one hand, a dense regional environment (in the comarca) is welcomed because of the benefits obtained from the surrounding economic activity -e.g. access to markets, skilled labour, variety of suppliers, etc. On the other hand, low local density (in the municipality) means lower input prices -e.g. land prices. This structure of preferences is consistent with the economic development of an area like Catalonia, where mobility between municipalities of the same comarca is not expensive.
Human capital shows a negative coefficient in both geographical areas. This is probably explained by the specialisation of the Catalan manufacturing sector in products/processes that do not demand highly qualified labour. Alternatively, there might be some kind of spatial mismatch between industrial firms and high-skilled workers. Moreover, a comparison of the estimates for the location economies suggests that in most sectors the employment density reduces the expected number of new establishments -i.e. the probability of choosing a particular site in the equivalent conditional logit specification. This effect, however, is bigger in the comarques specification. This means that sectorial dis-economies are more powerful at the supralocal level (comarca). By the same token, entrants prefer a specialised industrial environment in the comarca and a more diversified one at the local level.
Conclusions
In this paper we argue that empirical investigations into the determinants of start-up concerns need to apply a discriminating criterion based on their size. Empirical evidence shows that larger firms are guided by more objective decision-making reasons, whereas smaller ones are mostly oriented by the entrepreneur's preferences. In practice, the range of alternatives open to the latter is frequently reduced to the nearest geographical areas. Although the literature has traditionally focused on the role of territorial factors, the personal characteristics of the entrepreneur do influence the location decision of some new firms.
We have also investigated the effects of territorial aggregation. Location factors, contrary to what is sometimes assumed, do not act uniformly over broad geographical areas. Therefore, appropriate territorial units are required for constructing the data set.
Otherwise, the analytical foundations of the investigation might be undermined.
Moreover, the lack of availability of local data could cause important biases. This suggests that comparing results from several territorial levels (cities, counties, regions, etc.) may be a good strategy in empirical studies.
Statistical tests should be consistent with these ideas. As an illustration, we have analysed the hypothesis that differences in size stretch to the sectorial distribution of employment but we have concluded that in Catalonia there is no evidence of this phenomenon. We have also presented econometric models for the determinants of industrial location in Catalonia. We used alternative specifications (a multinomial logit, a conditional logit and a Poisson model), proxies for the size of the establishment (number of employees and investment) and three levels of administrative aggregation (municipalities, comarques and provinces). Our results clearly show it pays to consider size and dis-aggregation.
Estimates from the Poisson model, for example, show that the effects of some variables are more apparent in the comarques than in the municipalities. A plausible interpretation is that the entrants' site of reference is mainly the comarca and that the differences between municipalities in the same comarca are less crucial. The implication for economic policy is that local and regional authorities might be misguided and should not limit their activities to their own administrative borders.
Analogous and interesting insights can be gained from the multinomial logit specifications (individual-specific covariates) and the conditional logit specifications (site-specific covariates). In particular, both types of specification emphasise the role played by the size of the new establishment when deciding where to locate. Labourintensive start-ups, for example, seem more attracted by the city of Barcelona than capital-intensive ones. Generally, small and large establishments tend to behave differently. However, the reasons for this remain unclear and should be a matter for future research. REI, IDESCAT and Encuesta Industrial (1986 cohort) . Table III 1 The size of the firm is often an omitted aspect in theoretical studies. Therefore, the matter of "why should the behaviour of small firms not mirror that of large ones" (which, incidentally, was raised by one referee) does not have a supportive theoretical framework. Empirical and casual evidence, however, can be found in Mueller and Morgan (1962) , Johnson and Cathcart (1979) , Chapman and Walker (1991) , Cotorruelo and Vázquez (1997) , Figueiredo et al. (2002) and Meester (2000) . We have analysed the sensitivity of the results to the use of other clusters -e.g. rural (less than 10000 people), urban (more than 100000 people) and mixed (10000 to 100000 people) -and the conclusions remained unaltered. We also grouped concerns by size using the categories of 12 For example, Intercooled Stata sets the limit in 50 alternatives and Limdep limits the number of parameters in the models to 150.
13 An alternative approach to the direct estimation of the conditional logit model was proposed by McFadden (1978) .
Consistent (although less efficient) estimates can be obtained by defining smaller choice sets based on sampling alternatives. Applications of this technique can be found in Hansen (1987) , Woodward (1992) and .
14 In the 221 municipalities not actually chosen in our sample, the corresponding (categorical, binary or count) dependent variable will always be zero. In the conditional logit model these alternatives drop out of the probability and their coefficient cannot be identified in the likelihood function. In practice, J = 721. (The underlying selection problem is beyond the scope of this paper. On this see e.g. Woodward 1992 and Guimarães et al. 2003) . In the Poisson specification, however, this information is relevant for the estimation. Thus, J = 942.
